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is another thing to be looked out for in this matter. In times of
drought the water will be low in the reservoir, or the upper part of
the river from which it is taken, and the available fall will be smaller
from this cause than when the river is full. On the other hand, in
times of flood, while the rise of the river at first will increase the
available fall; after a certain time, if the flood goes on, the water in
the lower part of the river and in the tail race also rises, and the
available fall is again reduced from that cause. Having, however,
obtained the available quantity of water passing per minute under
the most unfavourable conditions, and the available height through
which its fall can be taken, also under the most unfavourable con-
ditions, the power obtainable is a certain fraction of this, depending
upon the efficiency of the water engine. The efficiencies of water
engines vary from 40 per cent, to 87 per cent. In addition to this,
there will be the charge made by the electrical generators for con-
verting the mechanical power of the water engine into the electrical
power; there will be the charge made by the electrical conductors for
transmitting the power from the place where it is generated to the
place where it is to be consumed, say to the mine; and in nearly
every case there will also be a charge at the point of consumption,
made by some apparatus for converting the current from a high to
lower pressure. In the great majority of cases it will be necessary to
generate current at the water-power station at a comparatively high
pressure, in many cases to transform it up to a very high pressure,
10,000 volts or more, in order to keep the size of the transmission
conductors down, and it will then be necessary to retransform the
high-pressure current to lower pressures for use at the mines, etc.

Forms of Water Engines

The author does not propose to enter very much into the details
of water engines in this book. As explained, the water must be
stored unless Nature has done the work, as in the great lakes above
Niagara, or in the great rivers from which power is taken in America,
India, and elsewhere. The water must be taken by iron or wood
pipes, troughs, conduits, canals, or any other convenient method to
the water engine, and provision must be made for delivering the water
to the engines, for regulating the quantity passing into each particular
engine, and for allowing the water to run away freely after it has
done its work. There are practically three forms of water engine :
the water wheel proper, which was so much used by the sides of the
old mill streams in the United Kingdom before the advent of coal;
the turbine, which came into being for the purpose of utilizing small
quantities of water falling from great heights, as in Switzerland and

